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METHOD FOR EXTERNALLY THREADING A DEFORMED BAR 
Field of the Invention 

The present invention relates to a method of forming an external thread on an 
elongate member as well as to the member so threaded. 
5 Background to the Invention 

Externally or male threaded deformed metal bars are commonly used as the 
supporting shaft in rock bolts for anchoring the roof of mine tunnels; i lxi this 
application the bar has a male thread on one end portion and the unthreaded end 
region of the bar is anchored, usually by a chemical adhesive, into the rock above 
10 the roof of the mine tunnel and a roof support plate is clamped against the mine 
tunnel roof by a nut engaged with the thread formed on the opposite end of the bar. 

Many different deformation patterns of such bar are known. Some patterns 
are considered to provide enhanced bonding between the bar and the chemical 
adhesive or to assist in the mixing of the chemical adhesive with rotation of the bar 
15 dining installation in a mine roof while minimising the formation of air bubbles 
known as cavitation, in the adhesive. 

Various methods have been proposed to form the required thread on a 
deformed bar. One method has involved skimming the deformations from an end 
region of the bar in a metal removing process prior to the thread being formed by 
20 either cutting into that end region or using a cold rolling operation. 

This method is not an efficient way of forming the thread as deformations 
and usually part of the underlying bar shaft are machined away to produce a 
diameter suitable for thread cutting or rolling. A second method is disclosed in US 
Patent 4,584,247 assigned to The Titan Manufacturing Co Pty Ltd. This method 
25 involves the cold rolling of the deformed bar to form a male thread. This process 
requires the bar selection to be made so that the average cross-sectional area of the 
bar with the formed thread is substantially equal to that of the unthreaded portions 
of the bar. This method also involves very high loads being placed on the thread 
forms of the rolls used in the rolling operation. In addition, there is a tendency for 
30 burrs to be formed on the resultant thread which is undesirable not only from a 
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thread quality point of view but also from safety aspects associated with handling of 
the threaded bar. 

In this process a thread may be roll formed directly avoiding the need for a 
separate prior sizing process. However, the blank still needs to be provided so that 
the region on which the thread is formed has a reduced diameter, if the major 
diameter of the thread is to equal that of an adjacent region of the blank. 

A further method of making rock bolts is described in US Patent No. 
4,955,219 assigned to Videx-Wire Products (Proprietary) Limited. In this process 
the deformations are cold formed only on the sections of the bar that are not to be 
threaded. This method suffers from the disadvantage that the deformations able to 
be cold formed are more limited than those produced during the usual hot forming 
process. 

Summary of the Invention 

In one form this invention provides a method of forming an external thread 
along an elongate member comprising reducing the diameter of region towards one 
end of the member in a cold rolling operation to provide a cylindrical cross-section 
of predetermined diameter in that region, forming an external thread on the 
cylindrical cross-section of predetermined diameter by a cold rolling operation. 

In another form this invention provides a method of forming an external 
20 thread along an elongate member, comprising: 

reducing a diameter of a region of the member in a cold rolling operation that 
progresses along the member in a direction away from an end of said member and 
which rolling operation also involves rolling the thread onto the region of reduced 
diameter with the progression of the rolling operation along the member. 

The reduction of the diameter of the member will typically involve the 
formation of a tapered region on the member that tapers in a direction toward said 
end of the member. The thread when formed will generally extend along the 
member in a direction from the end thereof and finish a distance from the tapered 
region. 

The rolling operation may also involve driving the member between a 
plurality of rolls having thread forms for cold forming the thread on the member or 
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alternatively, driving the rolls along the member such that the member passes 
therebetween. 

In another aspect there is provided a member with an external thread formed 
along a region of the member by the method of the invention as described above. 
5 In still another aspect, there is also provided a roll adapted for reducing a 

diameter of a region of an elongate member and for subsequently cold rolling an 
external thread onto the region of reduced diameter so formed, the roll having a first 
end and an opposite second end, and: 

a tapered region with a circumferentially extending outer surface for contact 
10 with the member, and which has a diameter that increases in a direction from the 
first end of the roll toward the opposite second end of the roll; 

a thread forming region for forming the thread on the region of reduced 
diameter of the member, and 

a second that spaces the tapered region from the thread forming region. 
15 In a yet further aspect of the invention there is provided an arrangement for 

reducing an outer diameter of a region of an elongate member and cold rolling an 
external thread onto the region of reduced diameter so formed, comprising: 

a plurality of rolls each having a first end and an opposite second end and being 
rotatable about an axis of rotation, respectively; 
20 wherein the rolls are spaced apart to allow passage of the member between and 

alongside the rolls in a lengthwise direction of the member, and each roll has: 

a tapered region with a circumferentially extending outer surface for contact 
with the member, and which has a diameter that increases in a direction from the first 
end of the roll toward to the opposite second end of the roll; 
25 a thread forming region for forming the thread on the region of reduced 

diameter of the member, and 

a section that spaces the tapered region from the thread forming region. 
The member may be any elongate item on which it is desired to form a thread 
such as a bar, rod or shaft. The method of the invention finds particular application in 
30 the formation of threads in the manufacture of fasteners such as general purpose bolts, 
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and on deformed bars in the manufacture of rock bolts for anchoring the roofs of mine 
tunnels and the such like. 

When a thread is formed on a member having protruding deformations such as 
those on a deformed bar, the deformations are rolled into the member as the diameter 
5 of the region of the member on which the thread is to be formed is reduced. 
Accordingly, the deformations on that region of the bar are removed and as a 
consequence, the exertion of high loads on the-thread forms of the rolls such as occurs 
in the prior art in the instance where the deformations are not removed prior to the 
rolling of the thread, are avoided. This can lead- to a substantially longer working life 
10 of the rolls and thereby achieve cost savings over time by reducing the frequency with 
which the rolls need to be replaced. 

In addition, the method described herein enables the member to be sized and 
threaded in the one operation and so is efficient both in terms of the time involved and 
hence the cost of the threading process. Moreover, since the diameter is reduced and 
15 the thread formed by a rolling operation as distinct from sizing and rolling or cutting 
operations which involve the removal of material from the member being processed, 
the method is also efficient from the point of view that there is essentially no loss of 
material from the member as a result of the reduction of the diameter of the relevant 
section of the member nor the actual formation of the thread. In this invention the 
20 diameter that is reduced to form the cylindrical portion is, in the case of a deformed 
bar, inclusive of the deformations or ribs. Thus the first part of the rolling operation 
may effectively remove the deformations without changing the diameter of the core of 
the bar. However, this is still regarded as a reduction in diameter of the deformed bar. 
The invention will be further described hereinafter with reference to a number 
25 of preferred embodiments illustrated in the accompanying drawings. 
Brief Description of the Drawings 

Figure 1 is a schematic view of a thread being formed on a member by a 
method of the invention; and 

Figure 2 is a schematic view illustrating a thread with truncated crests formed 
30 on a member by a method of the invention. 
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Detailed Description of the Invention 

A member in the form deformed steel bar 4 is illustrated in Fig. 1 . The bar 4 is 
a known type having a deformation pattern formed by a pair of longitudinally 
extending and opposed ribs, one rib 6 of the pair being provided on the front side of 
5 the bar 4. The pattern also consists of a plurality of transverse ribs 8 that connect the 
pair of longitudinal ribs together. The bar 4 is in engagement with two substantially 
identical hardened die rolls 10 (only one is shown) arranged along opposite sides of, 
the bar 4 and which act together to reshape the bar and form the thread 12 on the end 
region of bar 4. Each of the die rolls 10 has an axis of rotation that lie substantially 

10 parallel with the longitudinal axis of the bar and are rotated counter to each other. 

The roll 10 has a frustoconical region 3 with a tapered surface 5 that tapers 
from a cylindrical section 7 of the roll to end 9 of the roll such that the diameter at the 
inner edge 1 1 of the frustoconical region is greater than that at the outer edge 13 of the 
frustoconical region. The angle of the taper is approximately 10°. The diameter of the 

15 roll is substantially constant along the cylindrical section. The roll also has a thread 
forming region 14 for forming the thread 12 on the deformed bar 4. 

To form thread 12, the bar 4 is gripped in a chuck or by other suitable means 
and rotated about its longitudinal axis as it is driven into rolls 10 and such that the 
periphery of the end 23 of the bar is pressed into contact with the tapered surfaces 18 

20 of the rolls. The bar is at ambient temperature and so is not heated prior to being 
processed. 

With forced progression of the bar between the rolls, the end region 14 of the 
bar is progressively reshaped resulting in the diameter of the end region of the bar 
being reduced. The rolling operation also leads to the provision of tapered formation 

25 15 on the bar. With yet further advancement of the bar 4 between the rolls, a 
cylindrical section 16 having diameter D is formed on the bar. The diameter D is 
substantially equal to the pitch circle diameter P of the thread 12 plus half the 
difference between the root diameter d' and the crest diameter d" of the thread. 

As indicated in Fig. 1, the longitudinal and transverse ribs 6 and 8 forming the 

30 deformation pattern on the bar are rolled into the bar with progression of the bar 
between the rolls. 
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For the thread 12 to be formed it is simply a matter of further driving the bar 4 
between the rolls 10 such that the cylindrical section 16 of the bar is forced into 
contact with thread formations 17 on thread forming region 18 of the rollers. The 
skilled addressee will appreciate that the rollers are restrained against lateral 
5 movement away from the bar during the processing of the bar. Any suitable method 
of rotatably mounting the rolls and restraining lateral movement may be used. 

The thread 12 is not cut into the bar 4 but rather, is formed by displacement of 
steel comprising cylindrical section 16 of the bar by the action of thread formations 17 
of the rolls. More particularly, steel displaced as the root of the thread is formed is 
10 displaced along the bar to form the crests of the thread. Accordingly, the thread 
formations 17 of the rollers play no part in reducing the diameter of the bar 4 prior to 
the forming of the thread 12 on the bar. 

The method, therefore, enables removal of the deformations on the end region 
of the bar prior to the formation of the thread 12, both of which are achieved 
1 5 substantially without loss of any steel from the bar. 

In some circumstances, it is desirable to form a thread in which the thread 
crests 19 are truncated such as where there is a high likelihood of dirt being caught in 
the thread as a result of environmental working conditions in use. The presence of dirt 
can inhibit the mating of threads as it takes up working clearance and jams between 
adjacent thread faces. Accordingly, the presence of dirt can lead to unacceptable 
difficulty when screwing threads together such as when a nut is screwed onto the 
thread 12 of bar 4. 

By truncating the crests of a male thread 12, a space is formed between the 
crests of that thread and the valley of the female thread of the nut. Such a thread can " 

25 be readily achieved with the instant method by increasing the diameter of the 
cylindrical section 7 of each roll 10 while maintaining the pitch circle diameter of the 
thread forming region 18 of the rolls the same. Thus, the diameter D of the cylindrical 
section 16 formed on the deformed bar will be reduced so that as the thread 12 is 
formed there is insufficient metal available to fill the valleys of the thread formations 

30 17 on the rolls thereby causing the thread 12 to be formed with truncated crests 21. A 
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deformed bar having such a thread engaged with a female thread in a nut 27 is 
illustrated in Fig. 2. 

Rather than driving the deformed bar 4 between rolls 10 the bar may be 
gripped and restrained against longitudinal movement, and the rolls driven along the 
5 sides of the bar to thereby form the thread. Accordingly, all that is required in order to 
form thread 12 is that there be relative movement between the bar and the rolls in the 
lengthwise direction of the bar with simultaneous rotation of the bar and the rolls. 

In addition, rather than a pair of rolls, three or more rolls spaced around the 
circumference of the bar may be used to reduce the diameter of the bar and form the 
1 0 thread along the end region of the bar in the manner as described above. 

In a particularly preferred embodiment, the thread formation on each roll may 
begin on its cylindrical section 7. In this instance, the thread formation on the 
cylindrical section 7 will be shallow and increase in depth until the full thread depth is 
achieved in the thread forming regions 27 of the rolls. The profile of the thread 
15 formations will also generally increase in definition along the cylindrical section of 
each roll. By initiating the formation of the thread 12 during contact with the 
cylindrical sections of the rolls, wear of the thread formations on the thread forming 
regions 1 8 of the rolls can be reduced. 

From the foregoing it is apparent that the thread formations 17 on the rolls 10 
20 do not have a role in the reduction of the diameter of the end region of the bar prior to 
the formation of the thread 12. As a consequence, it is possible with the present 
method to process deformed bar with a volume per unit length greater than that of 
cylindrical section 16 required for the rolling of the thread 12. This is quite different 
from the prior art method in which the deformations are rolled directly into the thread 
25 by the thread formations on the rolls used since in that method, the volume of the bar 
per unit length is substantially the same before and after the formation of the thread. 

While the invention has been described with reference to the formation of a 
thread on a deformed bar, it will be appreciated that the method of the invention is not 
limited thereto and has broad application. More specifically, the method has 
30 application in the formation of external threads on any suitable member such as the 
shaft of a blank for a bolt or other fastener, and rods, bars and shafts in general. 
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Accordingly, the skilled addressee will understand that numerous variations 
and modifications are possible without departing from the scope of the invention. 
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Claims: 

1. A method of forming an external thread along an elongate member, 
comprising: 

reducing a diameter of a region of the member in a rolling operation that 
5 progresses along the member in a direction away from an end of the member and 
which rolling operation involves rolling the thread onto the region of reduced diameter 
with the progression of the rolling operation along the member. 

2. A method according to claim 1 wherein the rolling operation involves forming 
a tapered region on the member, the tapered region having a diameter that decreases 

10 along the bar in a direction toward the end of the member. 

3. A method according to claim 2 wherein the thread when formed extends away 
from the end of the member and finishes a distance from the tapered region of the 
member. 

4. A method according to any one of claims 1 to 3 wherein a single set of rolls 
15 lying alongside and distanced apart from each other are used in the rolling operation , 

and each roll of the set acts to reduce the outer diameter of the region of the bar and to 
roll the thread onto the member. 

5. A method according to claim 4 wherein the reduction of the outer diameter of 
said region of the bar and the forming of the thread is achieved with movement of the 

20 member relative to the rolls in a lengthwise direction of the member, while the 
member is in forced contact with each of the rolls. 

6. A method according to claim 5 wherein said region of the member is driven 
between the rolls in the direction of the end of the member while the member and the 
rolls are rotated about each ones axis of rotation respectively, to thereby reduce the 

25 diameter of said region of the member and to form the thread. 

7. A method according to claim 6 wherein the axes of rotation of the rolls are 
substantially parallel to the axis of rotation of the member. 

8. A method according to any one of claims 1 to 7 wherein the member is a 
deformed bar having raised deformations formed along said region of the bar. 

30 9. A method according to any one of claims 1 to 8 wherein crests of the thread 
formed are truncated. 
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10. A bar with an external thread formed along a region of the bar by a method as 
defined in any one of claims 1 to 9. 

11. A roll for reducing a diameter of a region of an elongate member and for 
subsequently rolling an external thread onto the region of reduced diameter so formed, 

5 the roll having a first end and an opposite second end, and: 

a tapered region with a circumferentially extending outer surface for contact 
with the member, and which has a diameter that increases in, a direction from the first 
end of the roll toward to the opposite second end of the roll; 

a thread forming region for forming the thread on the region of reduced 
1 0 diameter of the member, and 

a section that spaces the tapered region from the thread forming region. 

12. A roll according to claim 1 1 wherein said section of the roll has a diameter that 
is substantially the same as the largest diameter of the tapered region of the roll. 

13. A roll according to claim 12 wherein said section of the roll is cylindrical and 
1 5 the diameter of said section is substantially constant 

14. An arrangement for reducing a diameter of a region of an elongate member and 
for rolling an external thread onto the region of reduced diameter so formed, 
comprising: 

a plurality of rolls each having a first end and an opposite second end and being 
20 rotatable about an axis of rotation, respectively; 

wherein the rolls are spaced apart to allow passage of the member between and 
alongside the rolls in a lengthwise direction of the member, and each roll has: 

a tapered region with a circumferentially extending outer surface for contact 
with the member, and which has a diameter that increases in a direction from the first " 
25 end of the roll toward to the opposite second end of the roll; 

a thread forming region for forming the thread on the region of reduced 
diameter of the member, and 

a middle section that spaces the tapered region from the thread forming region. 
15. An arrangement according to claim 14 wherein the section of each said roll is 
30 cylindrical and the diameter of said section is substantially constant. 
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16. An arrangement according to claim 15 wherein said section of each said roll 
has a diameter that is substantially the same as the largest said outer diameter of the 
tapered region of the roll. 

17. An arrangement according to any one of claims 14 to 16 wherein the axes of 
5 rotation of the rolls are substantially parallel with respect to each other. 

18. A method of forming an external thread along a member, substantially as 
hereinbefore described with reference to any one of the accompanying drawings. 

19. A member having an external thread formed along a member, substantially as 
hereinbefore described with reference to any one of the accompanying drawings. 

10 20. A roll for use in forming an external thread along a member, substantially as 
hereinbefore described with reference to fig. 1 . 

21. . An arrangement for forming an external thread along a member, substantially 
as hereinbefore described with reference to fig. 1 . 
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